Abstract-Nowadays, tissue-engineering was important and popular which combine medical applications and engineering materials knowledge, just like cell extraction process was employed to remove the cellular components from porcine dermal, leaving a framework of largely insoluble collagen, elastin, and tightly bound glycosaminoglycans (GAGs). A cell extraction process was used to remove cellular components by porcine dermal. Varying pore sizes and porosities of the acellular tissues were then created using enzymes and collagenase. The porcine dermal must remove fat and other impurities almost by supercritical fluid(SCF), otherwise adipose tissue will become rot immediately. For collagen scaffold samples, dermis were hydrolyzed by enzymes of different concentration, in this way it can gain state completely and clearly. Electron microscopy revealed effect in ECM of porcine dermal tissue via supercritical fluid and different concentrations enzymes. This suggests the enzymes concentration and when you put porcine dermal in SCF was mightily important for effect of the collagen.
INTRODUCTION
The objectives of the present manuscript are to provide an updated overview of tissue and organ decellularization techniques and their expected effects on the mechanical and biological properties of the ECM in orthopedics. It's devoted to developed new biomedical materials for repair, replace and improve human's organ function [1] . Decellularized ECM scaffolds had a lot of collagens, which constitute the main structural element of the ECM, provide tensile strength, regulate cell adhesion, support chemotaxis and migration, and direct tissue development [2] . Dense connective tissue is an abundant source of materials with extracellular matrix (ECM), which could be obtained by using defatting and decellularizing procedures [3, 4] . Furthermore, the treatment of supercritical carbon dioxide fluids (SCF-CO2) process could be employed as a defatting procedure and a decellularizing procedure. Also ethanol was used as a cosolvent in the supercritical carbon dioxide fluids (SCF-CO 2 ) process. The cosolvent would affect the solubility of extraction in supercritical carbon dioxide fluids (SCF-CO 2 ) system. The pressure and temperature of supercritical carbon dioxide fluids (SCF-CO 2 ) process could be controlled. The specific permeability and solubility of resulting material would be observed. The fibrils are composed of collagen molecules that consist of a triple helix approximately 300 nm in length. In this study, the treatments combined with supercritical carbon dioxide and enzymes to pre-pare collagen scaffolds with helical microstructure, which show a good potential in the application for Minimally Invasive Surgeries in Orthopedics. The collagen scaffolds must be characterized by differential scanning calorimetry (DSC), thermo-gravimetric analysis-(TGA), Fourier transform infrared spectroscopy-(FTIR) and scanning electron microscope(SEM).
II. EXPERIMENTAL

A. Materials
The chemicals used in the enzymes of protease (SigmaAldrich Company), 3% TritonX-100(Shanchai-Lingfeng Chemical Company), 2% NaOH(Sigma-Aldrich Company), 0.5M acetic acid and 20% alcohol and sodium dihydrogen phosphate and disodium hydrogen phosphate (First Chemical Works Company, Taiwan).
Supercritical carbon dioxide fluid operating conditions: carbon dioxide's purity of 99.999%, pressure of 20 MPa, temperature of 60°C, sample was washed time for 6 hours.
B. Preparation of the Porcine Cartilage'Sample
Selection of ISO9001 quality certification, I-SO14001 environmental certification porcine with the machine which self-made R & D, it can produce steadily the thickness of about 5mm of dermal tissue.
C. Decellularization by Using Protease and Supercritical
Carbon Dioxide Fluid (SCF) Sample S-XM (X represents the concentration in the reagent solution) is first soaked in 0.5M acetic acid for 2hr, then soaked for 2hr with 2% NaOH and 3% Triton with magnet mixer, followed by proteinase (4,5,10,15, ug/ml, SigmaAldrich) at 4°C and 27°C for 2h, The acellular S-XM samples were washed with PBS (0.2g potassium dihydrogen phosphate and 1.150g disodium dihydrogen phosphate) at the intermediate interval under ultrasonic wave to remove residual fat, and organic matter. The resulting collagen scaffolds could be obtained, analyzed and characterized by SEM, TGA, FTIR after vacuum-dried. The SCF was employed before protease treatments.
D. The Treatments by using Supercritical Carbon Dioxide Fluid(SCF)
Supercritical carbon dioxide fluid(SCF) was used in experiments. The SCF could be employed before protease treatments. It also was used to be a Fixed Variables.
III. RESULTS AND DISCUSSION
A. Thermal Stability of Resulting Collagen of Scaffolds
Thermal stability of resulting collagen of scaffolds could be characterized by TGA. Thermogravimetric analysis of the material maximum pyrolysis temperature (Tdmax) up to more than 300 degrees, the experimental porcine dermal that heatresistant materials which the results were shown in Figure I & Table II . 
C. The Micro-structure of Resulting Collagen Scaffolds
The micro-structure of resulting collagen scaffolds could be characterized by scanning electron microscope (SEM). Scanning electron micrographs of decellularization samples, such as S-0.5M, were showed in Figure III and Figure IV . Whether sequence of SCF, helical micro structure could be observed. However, resulting collagen scaffolds prepared form 4°C treatment showed relative more clear scaffolds than that of 27°C treatment. In this study, a series of new collagen scaffolds were obtained from porcine dermal by using protease in different temperature and supercritical carbon dioxide fluid technology. The retain extra-cellular matrix and integrity scaffold-structure. This experiment provides a simple and time-saving method process for decellularized tissue and form collagen scaffold structurally intact. The Tdmax of the resulting collagen scaffolds were observed over 350°C. The collagen scaffolds with high thermal stability were obtained. The resulting scaffolds could be a potential application for minimally invasive surgeries in orthopedics.
